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A 14 month old boy with suprasystemic right ventricular
pressure secondary to pulmonary valvular stenosis and
anular size of 10 mm underwent percutaneous balloon
valvuloplasty with a 12 mm balloon. Right ventricular
pressure almost doubled after valvuloplasty and the elec-
trocardiogram revealed development of severe right ven-
tricular strain. Both findings persisted on the following
day. A postvalvuloplasty right ventriculogram demon-
strated a severe systolic infundibular obstruction not
present before. The patient underwent surgical relief of
Percutaneous pulmonary balloon valvuloplasty has been es-
tablished recently as a safe and effective method of relieving
pulmonary valvular stenosis (1-7). In most of the patients
undergoing pulmonary balloon valvuloplasty, the right ven-
tricular pressure has been reduced significantly when suc-
cessful tear of the pulmonary valve leaflets has been achieved,
usually immediately after the procedure. To our knowledge,
there has been no report of a worsening hemodynamic profile
after successful opening of the pulmonary valve orifice. This
report describes the development, after a successful pul-
monary balloon valvuloplasty, of an acute and severe in-
crease in right ventricular pressure and right ventricular
strain secondary to a hypercontractile infundibulum.
Case Presentation
A 14 month old boy underwent cardiac catheterization
for evaluation and treatment of severe pulmonary valvular
stenosis. He had been growing and developing well without
cyanotic or syncopal episodes. The physical examination,
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infundibular obstruction; successful opening of the pul-
monary valve by the balloon valvuloplasty was observed.
It is concluded that a balloon size 20% larger than
anular size can be safe in human subjects and that in-
fundibular obstruction may appear or even worsen after
balloon valvuloplasty. Such an obstruction may be re-
lated to the severity of pulmonary valvular obstruction
and a hypercontractile infundibulum.
(J Am Coil Cardiol1985;5:754-6)
chest roentgenogram and electrocardiogram were all con-
sistent with severe pulmonary valvular stenosis.
The echocardiogram demonstrated right ventricular hy-
pertrophy with a thickened and abnormal pulmonary valve
and a very abnormal flow pattern by pulsed Doppler re-
cording in the pulmonary artery. The pulmonary anular di-
ameter measured 11 mm in the short parasternal and long-
axis right ventricular views and the infundibular area was
not found to be obstructive.
On cardiac catheterization, a suprasystemic right ven-
tricular pressure of 105 mm Hg was found, compared with
a simultaneous peak systolic aortic pressure of 80 mm Hg.
The pulmonary valve was uniformly thickened and domed
and poststenotic dilation of the main pulmonary artery was
present (Fig. lA and B). The pulmonary valve anulus mea-
sured 10 mm in diameter in both the anteroposterior and
lateral projections. The infundibular region was not consid-
ered to be severely obstructive even at maximal systole, and
the infundibular to anular diameter ratio in systole on the
lateral view was calculated to be 0.7 (Fig. 1A and B).
Pulmonary valvuloplasty. A 12 mm balloon angio-
plasty catheter (Meditech) was used for the valvuloplasty,
with balloon pressures ranging between 4.5 and 5 atmo-
spheres. The valvuloplasty procedure was repeated five times,
although disappearance of the balloon waist was seen on
first inflation. A repeat measurement of right ventricular
pressures immediately after the procedure showed an in-
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Figure 1. Right ventriculograms in
the anteroposterior (A and C) and
lateral (B and D) projectionsat peak
systole. A and B, Before valvulo-
plasty. The infundibulum (arrows)
is widely patent and is about three-
quartersof the anular diameter. Note
the poststenotic dilation of the main
pulmonary artery. C and D, After
valvuloplasty. There is an almost
complete collapse of the infundibu-
lum (arrows).
creased right ventricular peak systolic pressure of 180 mm
Hg.
Repeat cardiac catheterization the foIlowing day showed
a peak systolic right ventricular pressure of 214 mm Hg. A
review of the postvalvuloplasty right ventriculogram dem-
onstrated free motion of the pulmonary valve . The infun-
dibular region , however, was much narrower than before
the valvuloplasty, with almo st complete obstruction at peak
systole (Fig. rc and D) .
The electrocardiogram af ter the valvuloplasty demon-
strated new ST depression of 1.5 mm over the right and
middle precordial leads that persisted on the following day.
Surgical observations. The patient was taken to surge ry
for infundibulectomy and right ventricular outflow tract re-
construction. Inspection of the pulmonary valve showed a
tricuspid pulmonary valve that had been fully opened by
the valvuloplasty procedure . There were two tears down to
the anular region, each closely adjacent to a commissure .
The pulmonary artery and the right ventricular outflow tract
area s were undamaged except for a 2 X 3 mm subendo-
cardial hemorrhage immediately underneath a pulmonary
valve cusp.
Discussion
Balloon size and safety. The use of percutaneous pul-
monary balloon valvuloplasty has recently become effective
and safe in the treatment of congenital pulmonary valvular
stenosis (1-7). No mortality has been reported and the mor-
bidity has been minimal. In many patients, the balloon used
was the size of the pulmonary valve anulus . It has been
suggested from baIloon dilation of other congenital lesions
(8- 12) that a balloon diameter larger than the pulmonary
valve anulus might improve hemodynamic result s . Over-
dilation of the pulmonary valve anulu s in the lamb showed
that a balloon diameter 20 to 40% larger than the diam eter
of the pulmonary valve anulus caused only minimal cardiac
trauma ( 13). Our patient ' s valve was dilated by a balloon
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with a diameter 20% larger than the diameter of the pul-
monary valve anulus; the procedure caused only minimal
damage to the subvalvular region and adequate opening of
the pulmonary valve as observed during surgery. These
observations suggest that a balloon diameter 20% larger than
the diameter of the pulmonary valve anulus may possibly
be used safely in patients.
Subpulmonary obstruction. In most of the patients
undergoing percutaneous pulmonary balloon valvuloplasty,
a significant decrease in the right ventricular pressure has
been observed, even in patients with systemic and supra-
systemic right ventricular pressures before the procedure
(4,5). In these series, only One patient with systemic right
ventricular pressure and no infundibular obstruction on the
prevalvuloplasty study developed an infundibular gradient
after valvuloplasty (4). There has been no report, however,
of increasing right ventricular pressure secondary to un-
masking of an infundibular obstruction by pulmonary bal-
loon valvuloplasty as has been demonstrated in our patient.
A similar phenomenon of infundibular obstruction, al-
though to a much lesser extent, has been observed after
surgical valvulotomy (14-17), and has been shown to re-
gress spontaneously with time. When the infundibular to
anular diameter ratio was used as measured from the lateral
projection of the right ventriculogram at peak systole, a
correlation was found between this ratio and the right ven-
tricular pressures (16,17). However, this ratio could not
predict which patients might fail to resolve a secondary
infundibular obstruction. In our patient, a prevalvuloplasty
infundibular to anular diameter ratio of 0.7 did not suggest
the development of such a severe postvalvuloplasty infun-
dibular obstruction as we observed. The acute increase in
right ventricular pressure in our patient was found to com-
plicate a successful pulmonary balloon valvuloplasty. This
increase in the right ventricular pressure could not be pre-
dicted before the valvuloplasty. It is conceivable that such
an exaggerated infundibular response was generated by a
hypercontractile right ventricle.
Clinical significance. We speculate that a few of the
patients with suprasystemic right ventricular pressure may
respond to pulmonary balloon valvuloplasty with increasing
infundibular obstruction. These patients may not be iden-
tifiable by the prevalvuloplasty studies. We suggest that in
patients with suprasystemic and systemic right ventricular
pressures before valvuloplasty, a repeat pressure measure-
ment and right ventriculogram after the procedure and a
repeat electrocardiogram the following day may identify
those patients in whom subpulmonary obstruction may de-
velop acutely to dangerous levels.
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